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Obs4MIPs data requirements

be based on a parent observations dataset that:
- history of peer reviewed publications
- version controlled
- resides in a long term archive
time period long enough to be of use for model comparison (5 years)
match a model variable in the CMIP5 protocol
be converted to the obs4MIPs format
- no additional processing beyond editing, binning, averaging, interpolation
- netCDF, CF convention, gridded

estimate of the uncertainty of the dataset values (quality flags are insufficient)

be accompanied by a technical note using obs4MIPs technical note template.

i DLR




Obs4MIPs data requirements

be based on a parent observations dataset that:
- history of peer reviewed publications
- version controlled \
- resides in a long term archive \
time period long enough to be of use for model comparison (5 years)
match a model variable in the CMIP5 protocol
be converted to the obs4MIPs format
- no additional processing beyond editing, binning, averaging, interpolation
- netCDF, CF convention, gridded

estimate of the uncertainty of the dataset values (quality flags are insufficient)

be accompanied by a technical note using obs4MIPs technical note template.

i DLR




Relevant aerosol variables in CMIP5 protocol

- Ambient Aerosol Optical Thickness at 550 nm od550aer
- Ambient Aerosol Optical Thickness at 870 nm od870aer
- Ambient Aerosol Extinction at 550 nm (stratosphere only)  ec550aer
- Ambient Fine Aerosol Optical Thickness at 550 nm od550Itlaer
- Ambient Aerosol Absorption Optical Thickness at 550 nm  abs550aer

- Load of Dust (column mass) loaddust




Sources of information (1)

Satellite:

Tema [NASA)

Instrument{s}:

Multi-angle Imaging SpectroRadiometer {MISR)

Instrumentialgorithm Pl:

David J. Diner, Jet Propulsion Laboratony

Contact details:

David.J.Diner[at]jpl.nass.gov, Relph.Kahn[atjnasa.gov

Parameter(s}:

Aerosol optical depth, 3-to-5 size bins (small, medium, large), fraction AQD non-spherical, and a qualitative constraint on 55A (absorbing/non-absorbing)

Aerosol algorithm:

Different for DarkWater and Hetercgenecous Land Surfaces

Cloud screening:

RCCM {radicmetricySDCM (sterec)ASCM {angular- spectralWangular smoothness’'angular comelation methods

Aerosol model:

Bimodal and trimodal mixtures of spherical absorbing and non-absorbing particles, plus non-spherical dust models

Retriewval assumptions:

Megligible ccean water-leaving radiance at 872, 868 nm; spectral invariance of land surface angular reflectance factor; limited selection of asrcscl components and mixtures

Retrieval limitations:

Mot applicable over Case 2 waters, homogeneous snow'ice, cloud

Spatial, temporal cowverage:

0800 |atitude, dayside, late February 2000 to present
Spatial, temporal resclution: 17.6 km/ 280 km / 18 day orbit repest peried; every 9 days at egustor, 2 days near poles

Spatial, temporal resolutien:

OMI - 12224 kmO / 14-orbits per day / Daily Globsl Coverage
TOMS - 5050 km2 / 14-orbits per day / Daily Global Coverage

Operations status:

‘Operstional / experimental

Validation status:

‘alidated against ground-based and ainxaft sunphotometers

‘Guality control:

Goodness of fit thresholding

last algorithm wversion:

Version 22 (12/2007)

last walidation:

DLR

12/2007: ongoing

Algorithm description Product format description

Version explanation Validation summary

Publications

Product data access
Image / quicklook data access



http://wdc.dlr.de/data_products/AEROSOLS/index_oss.php

Navigation
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resources
products

products
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round robin
validation
tools
documents

¥ support

Recent updates
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Sources of information (2)

climate change initiatiue -

Eurppian Spare Agency -
ESA | CCI | serosol | cloud |emug |fire | ghg | glaciers | ice sheets | land cover | ocean colour | ozone | seaice | sea level | soil moisture | sst B

Documentation for Users of the Aerosol_cci ECV products m

Submitted by AerosolCciPartner on Fri, 2013-12-13 22:32

The Climate Research Data Package (CRDP) contains the latest / best and most complete + validated datasets of Aerosol_cci. All datasets cover
at least the "golden year” of the Aerosol_cci products 2008. In addition, for mature products from sensors with predecessor instruments (i. e.
ATSR-2 for AATSR) an additional dataset for the year 2000 is provided. & complete time series is provided for one algorithm for AATSR Password: *
(Swansea algorithm, version 4.1; 2002 - 2012). Read more »

Username: *

First set of Aerosol_cci products released - e
Submitted by AerosclCciPartner on Tue, 2013-07-16 16:27 password

ESA Aerosol_cci products are now freely available at http://www.icare.univ-lillel.fr/archive/?dir=CCI-Aerosols and ftp.icare.univ-lillel.fr

(unrestricted online access: account: cci; password: cci) m

. Search this site:
License S

The products provided on this server are openly and freely available. No warranty is given by their providers. Users are obliged to acknowledge
the ESA Climate Change Initiative and in particular its Aerosol_cci project together with the individual service provider. Read more »

11th progress meeting: First evaluation of AATSR time series shows good quality
Submitted by AerosclCciPartner on Fri, 2013-11-15 17:59
Climate Change Initiative
11th Aerosol_cci progress meeting (29+30 October 2013) | oo . )

[HIEXT SR RS

Within preparation of the Cliamte Assessment Report users in the Climate Research Group of Aerosol_cci evaluated the first
avaialble AATSR AOD time series against AEROMET and compared it to MODIS. The analysis proves the good guality of this I Apmampans,

multi-annual dataset. Calendar

The images attached show the global AATSR time series and the scoring difference for the Swansea AATSR product between the start and the
end of the project

€ April 2014

CCI Colocation 2014 7| 8| 9| w0|11f 13| 13
Submitted by AerosolCciPartner on Fri, 2013-11-15 17:40 14| 1=/"98 17 1&| 12l 2

Climate Change Initiative
Start: 2014-02-04 05:00
End: 2014-02-06 16:00

http://www.esa-aerosol-cci.org/

21| 22| 23| 24| 25| 26| 27



http://www.esa-aerosol-cci.org/
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Sources of information (3)

ﬂ[m"sn' Intrnational Sateliite Azrosol Science Metwork

Information on the occurrence and propertes of atmospheric aercsol i= of orudal imporance for cimate and
atmospheric research, numerical weather prediction, air quality menitoring and natwral hazards. Satellite retrieval of
aerosol properties, together with ground-based in-situ and remate sensing, and atmospheric models, are the essential
toods used to provide aesrosol information.

The International Satellite Aerosol Soence Network (alca. ABRO-SAT) i= an initistive to help strengthen collaboration
betwesn different research groups around the world working on sateliite serosol rerrieval. The AERD-5AT constituting
meeting took place in Hamburg (Germany), on 27 September 2003, im assodation with the 10th annual AeroCom
meeting. The terms of reference, contact points and network particpants are provided in the pages below.

AERO-5AT is an unfunded activity intended to be of mutual benefit to the sdentific work of the network participants.

Objectives
Ta:
« Advance satellite serozol rerieval research and product development by providing & mechanizm to promote and
fadlitate imternational sdentific collaboration.
= Federate the satellite aerosel community to provide a more powerful collective woice towards the ecosystem of
international projects, funding sgencies and space agendes
= Coordinate scentific activities of mutual benefit (g intercomparisons, commeon definitions, common tools,
comman formats, etc))
Sdimulate communication and coordination between producers of satellite information on aerosol properties and
the global user community.
Identify best practice in retrieval development
Promote the long term continuity of satellite aerosol data set production

Encoursge the open exchange of satellite. model and in-situ serosol data streams, and harmonized access for
users

Help users to understand the strengths and wesknesses of different satellite aerosol products by promoting
activities to intercompans dats sets

Mext Mesting
We plam to hold the next AERC-3AT meeting on 27-28 September 2014 in Steamboat, Colorada, USA, as part of the
11th AeroCom mestng (note that 27-23 September is a weskend).

ﬁm:

http://aero-sat.org/



http://aero-sat.org/

Validation / inter-comparison
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Retrieval techniques and aerosol variables (1)
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Retrieval techniques and aerosol variables (2)

Aerosol Type Determination
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Retrieval techniques and aerosol variables

Technique(s)

Limb solar 1975 -
occultation

SAM, SAGE, OSIRIS

Star occultation -+ 2003 - 2012
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stratospheric airosol extinction at 550nm (mean of the iiz 5—ii?5 distributima(loh—4 km-1)
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ESA / NASA complementary AOD time series
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Latitude

AOD uncertainties
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Cloud mask consistency

AATSR Cloud Masks 200809
45 0 45

APOLLO / Cloud_cci
: : .

13.1% 21.6%  0.3% 64.9%

No Cloud / No Cloud Cloud / No Cloud No Cloud / Cloud Cloud / Cloud

I DLR




Experimental Aerosol cci datasets in progress

AOD, Angstrém MERIS (land)
AOD, aerosol type SCIAMACHY/AATSR (SYNAER)
AOD, Angstrom AATSR/MERIS

Stratospheric extinction GOMOS/OSIRIS (merged )
profiles

AQOD, POLDER (GRASP algorithm)
aerosol properties

Absorbing AOD (SSA) AATSR (glint)

i DLR

2008, global

3/6/9/12 2008,
global

3/6/9/12 2008,
global

2003, global

Example scenes,
land

Examples,
glint areas




Mixing aerosol components
(AEROCOM — AERONET climatology)

Fine mode fraction Fraction of the less absorbing component in the fine mode




Information content for aerosol composition (SYNAER)

Aerosol retrieval from SCIAMACHY + AATSR (ENVISAT)




IASI (TIR sensor): mineral dust load
Mineral Dust mass load in October 2008
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Absorbing aerosol index (AAI) simulator

aa I_S I m_g OCa rt_z 00 5 04' h 5 AAl;,0.350 VS. AOT: varying layer height, surface albedo
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COEE-CLIMAX Data Set Description
E5A4 derosel_cci datasers {draft)

L Imtent of the Document
Following datasets are provided from Aerosol ccl affer three years of imtensive alporithm
development, sensitivity analysis, validation and inter-comparison activities (Holzer-Popp, et al,
2013) and a poumd robin exercise of eight different alparithms (de Lesow et al, 2003)

- AQD and Anpg=irim exponent {AE)

- Statospheric extinction profiles and asrosal optical depth

- Absarbing aerosol index (AAT)
AQD [ AE datasets are provided for two main porposes: climate aerosol mode]l evahaton, data
assimilation meo elobal asrosol re-analysis ¢ forecasting model systems. The siratospheric dataset is
provided as comection te the todal colunm AOD retrievals (mestdly relevant in case of major volcamic
eruptions) and for stratosphenc chmate modsl evaliabon The AAT dataset (so far & only

information for asmosol absorption, thoush qualitative) has been prepared for comparizon to modal
datasets by developimz a model AAT simulator and analyzing major sensifivites.

b Point of Contact
Creerall contact fior Aeresel_cd is: Thomas Holzer-Popp, DLE. thomas holzer-popogidlr de

3 Diata Field Description
The following table summarizes the main charactenistics of the Asrosol oci mahme datasets.
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peavider i chvEkapE
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glabal
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profles, ADDHAE glabal
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Further expenmental datasets have besn promiced I preparaton for furore datasets.
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Conclusions (1)

- Available satellite aerosol datasets
- AOD (multi-spectral) is key variable
- Resolution at best hourly / daily — 10 km (3 km)
- Period back to 1995 (1978)
- Additional qualitative information IS available
- AAIl, Angstrom coefficient, mixing fractions
- Need validation
- Pixel uncertainties are emerging
- More work ongoing on additional aerosol properties (fine
mode AOD, SSA)
- Limitations for validation  exist (oceans, Southern
hemisphere, properties)
- International coordination

i DLR




Conclusions

- Aerosol_cci (Phase 2) will
- Produce European full mission time series (2016/2017)
- Consolidate uncertainties, consistency
- Assess potential for aerosol typing (e.g. UV-VIS-TIR)
- Conduct round robins for absorption, layer height

- General CCI feedback
- Modelers should use uncertainties / not only variance of
several datasets
- Documentation should exactly specify spatial grid
(avoiding shifts)
- Land cover / probability masks become available

i DLR
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